Collagen synthesis by vascular smooth muscle cells in the presence of antiproliferative polysaccharides.
Production of various components of the extracellular matrix (ECM) modulates biological functions of the vascular tissue. This process is generally amplified in pathologic states as atherosclerosis. Atheroma originates from smooth muscle cells (SMC) which have migrated and proliferated in the vascular intima. In this study we investigated protein synthesis, collagen synthesis, and types I, III, and V collagen distribution by SMC in the presence of three families of watersoluble polysaccharides, heparin, fucans, and derivatized dextrans. We observed that fucan and derivatized dextran were able, as was heparin, to inhibit rat aortic SMC growth in culture. We then analyzed collagen modulation by measuring the incorporation of the radiolabeled precursor (3H)-proline into vascular SMC. Our results showed uncoupling of the antiproliferative capacity with collagen biosynthesis. However, fucan, the most antiproliferative polysaccharide, was also the most active in inhibiting protein and collagen synthesis. In addition, compounds that decreased total collagen synthesis preferentially increased the proportion of cell-associated collagen. Interestingly, only the antiproliferative polysaccharides inhibited significantly type V collagen biosynthesis. These new biomaterials appear to be valuable tools to study and control extracellular-matrix interactions with cells from the vascular walls.